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© Reverse flow dispensing mixer. 



IN 
CM 



© A dispensing mixer unit suited for use with a 
dispensing gun for mixing and dispensing at least 
two materials (25-26) through a common mixing noz- 
zle. The dispensing mixer comprises a tubular shell 
(24) having at least two compartments for separately 
storing the materials to be intermixed and a common 
mixing nozzle (30), with the shell surrounding the 
common mixing nozzle in a concentric arrangement. 
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REVERSE FLOW DISPENSING MIXER 



FIELD OF THE INVENTION 

The present invention is directed to the field of 
multiple material mixing and dispensing, and more 
particularly to a dispensing mixer suited for use 
with a dispensing gun for intermixing and dispens- 
ing a composite of materials from a common noz- 
zle. 

BACKGROUND OF THE INVENTION 

The art of mixing two components, stored sep- 
arately in a double barrel syringe to form a single 
mixed product by forcing the components through 
a static mixing element located in a common dis- 
charge nozzle, is described in U.S. Patent No. 
4,753,536, issued to Spehar, et al. f on June 28, 
1988. The discharge nozzle is removably coupled 
to the multiple barrel syringe containing the sepa- 
rately stored components to form an elongated 
dispenser, with the discharge nozzle and multiple 
barrel syringe axially aligned relative to one an- 
other so that the material discharged from the 
syringe flows along a linear path extending un- 
idirectionally from the syringe through the dis- 
charge nozzle. The syringe is, in turn, adapted to 
be coupled to a pair of plungers from a dispensing 
gun which has movable pistons for forcing material 
from each of the barrels upon actuating the plung- 
ers. This results in a device which, by necessity, 
has a relatively long axial dimension, with the 
length of the syringe, the length of the discharge 
nozzle, and the length of the gun plunger assembly 
defining the overall length of the device. 

There exist many medical and commercial ap- 
plications for dispensing a mixed composite prod- 
uct of two or more materials in a very limited 
working space. In such cases, the space limitation 
mandates a design configuration in which the 
length of the device, including the cartridge and 
mixer, is relatively short. 

SUMMARY OF THE INVENTION 

The dispensing mixer of the present invention 
is suited for use with a dispensing gun and in- 
cludes means for separately storing two or more 
materials in a tubular shell surrounding a common 
mixing nozzle in which a static mixing element is 
placed. In accordance with the design of the 
present invention, the stored materials are fed in 
one direction from their respective storage com- 
partments into the common mixing nozzle with the 
direction of flow then reversed for passage through 
the mixing nozzle, thereby limiting the overall 



length of the dispenser. This arrangement con- 
denses the overall length of the unit to less than 
about fifty percent of the length of the prior art type 
of dispenser as discussed heretofore. 
5 The dispensing device of the present invention 

is adapted for mixing and dispensing at least two 
materials through a common mixing nozzle and 
comprises: 

a tubular shell surrounding said common mixing 
10 nozzle with the tubular shell having opposite ends 
and with said common mixing nozzle extending 
axially from one of said opposite ends; 
partition means located in said shell for dividing 
said shell into at least two storage compartments 
15 for separately storing the materials to be intermixed 
and dispensed from said device; 
piston means axially aligned with said tubular shell 
and extending from one of said opposite ends in 
juxtaposition with each of said storage compart- 
20 ments; 

a static mixing element disposed in said common 
mixing nozzle; and 

means for providing a controlled passageway from 
each storage compartment in said shell to said 

25 common mixing nozzle, such that upon relative 
advancement of said piston means into said stor- 
age compartments, the stored materials are forced 
to flow in one direction from each storage compart- 
ment through said controlled passageway into said 

30 common mixing nozzle with the direction of flow 
reversed through said common mixing nozzle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 Advantages of the present invention will be- 
come apparent from reading the following detailed 
description of the invention in conjunction with the 
accompanying drawings of which: 

Figure 1 is a side elevation of a dispensing gun 

40 loaded with the dispensing mixer of the present 
invention for discharging a mixed extruded com- 
posite product through a common nozzle; 
Figure 2 is a cross-sectional view through the 
center of the dispensing mixer shown partly in 

45 section and partly exploded; 

Figure 3 is an end view of the dispensing mixer 
of Figure 2 taken along the lines 3-3 in Rgure 2; 
Figure 4 is an end view of the closure for the 
dispensing mixer shown in Rgure 2 taken along 

so the lines 4-4 of Rgure 2; 

Rgure 5 is a view in perspective of the dispens- 
ing mixer of Rgure 2 illustrating how the closure 
is operatively attached to the shell of the dis- 
pensing mixer; 

Rgure 6 is another perspective view, similar to 
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Figure 5, viewed from the side opposite to that 
of Figure 5; 

Figure 7 is a view in longitudinal cross section 
of the dispensing mixer of Figure 2 shown in its 
fully extended position with the storage compart- 
ments shown completely filled and before op- 
erating the unit; 

Figure 8 is another view, similar to Figure 7, with 
the dispensing mixer of the present invention 
partially actuated so that storage material has 
begun to intermix through the mixing nozzle; 
Figure 9 is yet another view, similar to Figure 8, 
with the dispensing mixer of the present inven- 
tion shown substantially fully discharged; 
Figure 10 shows the dispensing mixer of the 
present invention loaded into another type of 
conventional cartridge gun for dispensing a 
mixed extruded composite product. 
Figure 11 is a cross-sectional view of another 
embodiment of the dispensing mixer of the 
present invention shown partly in section and 
partly exploded; 

Figure 12 is similar to Figure 11, with the clo- 
sure cap shown coupled to the tubular shell of 
the dispensing mixer; 

Figure 13 is a cross-sectional view of Yet an- 
other embodiment of a coupling arrangement 
between the closure cap and the tubular shell; 
Figure 13A is an exploded view of a section of 
the rear end of the tubular shell of Figure 13; 
and 

Figure 14 is an end view of the closure cap in 
Figure 13 taken along the lines 14-14 of Figure 
13. 

DETAILED DESCRIPTION OF INVENTION 

Referring to the drawings, particularly Figure 1, 
in which the dispensing mixer (10) of the present 
invention is shown loaded into a manually-operated 
extrusion gun (12) for controllably discharging a 
mixed extruded composite product from a common 
discharge spout (14) in the dispensing mixer (10). 
The extrusion gun (12) is, of itself, a conventional 
extrusion device having a fixed handle (15) which is 
pistol-shaped and adapted to be gripped by the 
fingers of one hand, a movable lever (16) which is 
pivotally connected to the handle (15), and a plung- 
er assembly (18) which engages the lever (16) for 
slidably moving the plunger (18) into a tubular 
barrel (19) in response to pressure applied be- 
tween the handle (15) and the lever (16), preferably 
using the palm of the same hand holding the gun 
(12). The dispensing mixer (10) is loaded into the 
tubular barrel (19) by threadably removing the front 
tip (20) from the barrel (19). Alternatively, the barrel 
(19) may be designed with a front end having a 
semi-hemispherical geometry (not shown), in sub- 



stitution for the front tip (20), with the dispensing 
mixer (10) forced fitted to tightly engage the barrel 
(19) at such front end. The plunger assembly (18) 
has a fitting (not shown) in contact with the closure 
s cap (22) for the dispensing unit (10), as shown in 
Figures 2-6. In operation, the plunger (18) presses 
against the closure cap (22) of the dispensing 
mixer (10) upon squeezing together the handle (15) 
and the lever (16). This applies a contraction force 

jo between opposite ends of the dispensing mixer 
(10), which forces the materials stored in the dis- 
pensing mixer (10) through the discharge spout 
(14), as will be discussed hereafter at length. 

Referring now to Figures 2-9 inclusive, in which 

75 the dispensing mixer (10) of the present invention 
is shown comprising a tubular shell (24) divided 
into at least two compartments (25) and (26), sepa- 
rated by partition walls (27) and (28), respectively. 
The partition walls (27) and (28) need not divide 

20 the compartments (25) and (26) into equal sizes. 
The tubular shell (24) surrounds a common mixing 
nozzle (30) which is preferably of cylindrical geom- 
etry, but need not be centrally positioned in the 
tubular shell. The mixing nozzle (30) is tapered to 

25 form a common discharge spout (14). The closure 
cap (22) is fastened to the rear end (34) of the 
tubular shell (24) and is rotatable into an open or 
closed position, as will hereafter be discussed in 
detail. The compartments (25) and (26) in the tubu- 

30 lar shell (24) may be loaded with materials through 
either opposite end of the tubular shell (24), al- 
though preferably from the front end (35) by with- 
drawing the piston assembly (36) and locking the 
closure cap (22) on the rear end (34). 

35 The piston assembly (36) includes a plurality of 
pistons (37) and (38), corresponding in number to 
the number of storage compartments in the shell 
(24). The pistons are mounted in sliding engage- 
ment over the mixing nozzle (30), with each piston 

40 (37) and (38) juxtaposed in registration, with a 
corresponding compartment (25) and (26) of the 
shell (24). The pistons (37) and (38) extend from a 
common head (40) and are of a geometry and size 
complementary to the geometry and size of the 

45 corresponding compartments (25) and (26) with 
which each is registered, so that upon applying 
force to the head (40), the pistons (37) and (38) are 
driven in common into the compartments (25) and 
(26), for urging the material contents from the corn- 
so partments (25) and (26) toward the read end (34) of 
the tubular shell (24). The compartments (25) and 
(26) and the corresponding pistons need not be of 
matching size. Accordingly, any desired ratio may 
be achieved by using predesigned compartment 

55 geometry and volume ratios. The corresponding 
pistons must match the size of the compartments 
into which they feed. Thus, the pistons (37) and 
(38) will apply an equal force to each of the com- 
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partments (25) and (26), respectively. 

The mixing nozzle (30) is preferably in the 
symmetrical center of the tubular shell and in- 
cludes slotted openings (41) and (42) adjacent the 
rear end (34) of the tubular shell (24), which com- 
municate with the storage compartments (25) and 
(26) to provide for the egress of material from the 
compartments (25) and (26) upon the application of 
pressure to the head (40), of the piston assembly 
(36). 

The tubular shell (24) has an annular protrusion 
(45) which locks into an annular slot (44) in the 
closure cap (22) upon pressing the cap (22) over 
the rear end (34) of the shell (24). The closure cap 
(22) has an end wall (47) which abuts the rear end 
(34) of the tubular shell (24) when the cap (22) is 
fitted over the shell (24). The closure cap (22) also 
has a pair of curved wails (49) and (50) which 
extend from the end wall (47) and are complemen- 
tary to one another. The curved walls (49) and (50) 
form sectors of a cylinder having a diameter slight- 
ly smaller than the diameter of the cylindrical con- 
duit (30), so that when the cap (22) is fitted over 
the shell (24), the projections (49) and (50) fit within 
the cylindrical conduit (30) at the rear end (34) of 
the shell (24) to form a relatively tight fit. The 
curved walls (49) and (50) are spaced apart, for- 
ming a keyway (52), as shown in Figures 4 and 5. 
The alignment of keyway (52) with the openings 
(41) and (42) in the cylindrical conduit (30) is 
controlled by manual rotation of the cap (22). In the 
aligned position, the material from each compart- 
ment (25) and (26) will flow into the central mixing 
nozzle (30) upon applying force to the piston head 
(40). In the non-aligned position, the openings (41) 
and (42) are blocked. 

A static mixing element (54) (as shown only in 
Figures 7 and 8) is inserted into the hollow mixing 
nozzle (30) to permit common mixing of the materi- 
als in nozzle (30). The interior wall of nozzle (30) 
may be slightly tapered (not shown) to permit the 
static mixing element (54) to fit snugly inside. The 
static mixing element (54) is a conventional device 
with a multiplicity of twisted, auger-like mixing 
blades. The number of mixing blades (51) controls 
how well the materials intermix to form a homoge- 
neously mixed product within the nozzle (30). 

The dispensing mixer (10) is ready to be in- 
serted into the extrusion gun (12) of Figure 1 once 
the compartments (25) and (26) are loaded with a 
desired material, and the cap (22) rotated to align 
the slot (52) with the openings (41) and (42), as 
shown in Figure 7. Any material composition of any 
desired viscosity may be loaded into the compart- 
ments (25) and (26) of the tubular shell (24). Resin 
materials, which upon intermixing become active 
for use as an adhesive or as a dental filling ma- 
terial, are particularly well suited for use in the 



mixer (10). It should, however, be understood that 
any materials which require intermixing in situ im- 
mediately before use, particularly materials having 
a heavy consistency, may be used. Figures 8 and 

s 9 show the dispensing mixer in a partially dis- 
charged and a substantially fully discharged posi- 
tion, respectively. At any interim discharge position, 
the mixer (10) may be removed from the gun (12) 
and the cap (22) rotated to temporarily block fur- 

70 ther egress of material through the discharge noz- 
zle (32). Once the materials are mixed, the dis- 
pensing mixer is reusable only upon removal and 
replacement of the static mixing element (54) be- 
fore the mixed materials in the common mixing 

is nozzle (30) gel. 

A conventional-type caulking gun (60) may also 
be used to operate the dispensing mixer (10), as 
shown in Figure 10. The dispensing mixer (10) 
would be loaded into the open breach (62) of the 

20 caulking gun (60). To receive the mixer (10), the 
end face (66) of the gun (60) has a horseshoe-like- 
configuration which engages the head (40) of the 
piston assembly (36). Upon actuating the conven- 
tional pawl and ratchet hand-control mechanism 

25 (68), a constricting force is developed between the 
head (40) and the closure cap (22) of the mixer 
(10), for discharging mixed effluent from the dis- 
charge spout (14), as explained heretofore in con- 
nection with Figure 1 . 

30 Several alternative embodiments of the dis- 
pensing mixer (10) are shown in Figures 11-14, 
inclusive. In the configuration of Figures 11 and 12, 
the tubular shell (24) terminates in an end plate 
(70), which extends from a tubular neck (71) moun- 

35 ted over the common mixing nozzle (30) to seal off 
compartments (25) and (26), respectively. The end 
plate (70) lies in a plane substantially transverse to 
the longitudinal axis of the tubular shell (24), and 
has a diameter larger than the diameter of the 

40 tubular shell (24) to form an overhanging lip (72). 
The closure cap (22) has a complementary lip (74) 
which engages the lip (72) upon press fitting the 
cap (22) over the tubular shell (24). The closure 
cap (22) also has an annular slot (76) to receive the 

45 tubular neck (71) of the end plate (70). The annular 
slot (76) is formed between a cylindrical wall. (80) 
and a tubular extension (81), each of which extends 
from the end wall (47) of the closure cap (22). The 
tubular extension (81) has an annular groove (82), 

so which receives a dimple (86) extending from the 
inside periphery of the neck (71 ), when the closure 
cap (22) is snapped over the tubular shell (24) to 
firmly lock the cap (22) in place. The tubular exten- 
sion (81) has two openings (84) and (85), which 

55 permit material to flow into the mixing nozzle (30), 
when the holes (84) and (85) are aligned with 
openings (41) and (42). The cap (22) is rotated until 
the holes (84) and (85) register with the corre- 
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sponding openings (41) and (42) in the mixing 
nozzle (30). In this position, the material stored in 
the storage compartments (25) and (26) may be 
discharged into the common mixing nozzle (30) 
upon actuation of the piston assembly (36), in s 
response to the manual operation of the extrusion 
gun. A static mixing element (not shown) is in- 
serted into the mixing nozzle (30). 

In the configuration of Figures 11 and 12, the 
piston assembly (36) has two hollow pistons (88) io 
and (89), which are preferably composed of an 
inflexible resinous composition. Flexible tips (83) 
and (87) of an elastomeric composition having 
flared or flanged ends (90) and (91)are attached to 
the ends of corresponding pistons (88) and (89) to is 
act as sealing wipers, to insure positive wiping of 
the walls of the compartments (25) and (26) during 
the piston stroke and to prevent back flow of ma- 
terial. 

Another variation of a coupling arrangement 20 
between the closure cap (22) and the tubular shell 
(24) is shown in Figures 13, 13A and 14, inclusive. 
In this arrangement, the tubular shell (24) termi- 
nates in end plate (90), extending from the mixing 
nozzle (30). In this configuration, the mixing nozzle 25 
does not have openings (41) and (42). Instead the 
end plate (90) has openings (92) and (93), with 
opening (92) contiguous to compartment (25) and 
opening (93) contiguous to compartment (26), re- 
spectively. The end plate (90) lies in a plane sub- 30 
stantially transverse to the longitudinal axis of the 
tubular shell and is of a diameter larger than the 
diameter of the tubular shell to form an overhan- 
ging lip (72). 

The closure cap (22) has a complementary lip 35 
(74) for engaging the lip (72) upon press fitting the 
cap (22) over the tubular shell (24). A slot (94) is 
formed in the tubular shell (24) of generally torus 
configuration. The closure cap (22) can be rotated 
into an open position, as shown in Figures 13 and 40 
14, or a closed position. In the open position, the 
slot (94) provides a passageway connecting the 
openings (92) and (93) to the common mixing 
nozzle (30). When the closure cap (22) is rotated 
ninety degrees into the closed position, the open- 45 
ings (92) and (93) are blocked off. Rotation of the 
cap (22) into an open or closed position is con- 
trolled by a curved slot (95) in the end wall (47) of 
the closure cap (22), and a stopping pin (96) ex- 
tending from the end plate (70) into the curved slot 50 
(95). The stopping pin (96) allows the end cap (22) 
to be rotated into either the open or closed posi- 
tions, respectively. The end plate (90) is preferably 
molded with a protruding shoulder (97) formed 
about the opening (92), and a corresponding pro- 55 
truding shoulder (98) formed about opening (93). 
The torus slot (94) forms an end (99) which abuts 
the end plate (90) to form a knife edge (100) and 



(103) respectively with edged (100) engaging the 
edge (102) of the shoulder (97) and the edge ( 103) 
engaging the corresponding edge of the shoulder 
(98). This arragement forms an annular seal at the 
interface with the end plate (90) to prevent leakage 
in the open position upon discharging material from 
the compartments (25) and (26), respectively. 

Claims 

1. A dispensing mixer for intermixing and dis- 
pensing at least two materials through a com- 
mon mixing nozzle comprising: 

a tubular shell surrounding said common mix- 
ing nozzle with said tubular shell having op- 
posite ends and with said nozzle extending 
axially from one of said opposite ends; 
partition means located in said shell for divid- 
ing said shell into at least two storage com- 
partments for separately storing the materials 
to be intermixed and dispensed from said de- 
vice; 

piston means axially aligned with said tubular 
shell and extending from one of said opposite 
ends in juxtaposition with each of said storage 
compartments; 

a static mixing element disposed in said com- 
mon mixing nozzle; and 
means for providing a controlled passageway 
from each storage compartment in said shell to 
said common mixing nozzle, such that upon 
relative advancement of said piston means into 
storage compartments, the stored materials are 
forced to flow in one direction from each stor- 
age compartment through said controlled pas- 
sageway into said common mixing nozzle with 
the direction of flow reversed through said 
common mixing nozzle. 

2. A dispensing mixer, as defined in claim 1, 
wherein said means for providing a controlled 
passageway comprises an opening in said 
mixing nozzle for communicating with each 
compartment. 

3. A dispensing mixer, as defined in claim 2, 
further comprising closure means for sealing 
the end of said tubular shell opposite said 
piston means. 

4. A dispensing mixer, as defined in claim 3, 
wherein said closure means further comprises 
control means for opening said controlled pas- 
sageway in one position of said closure means 
and for blocking said controlled passageway in 
another position. 

5. A dispensing mixer, as defined in claim 4, 
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wherein said closure means includes a keyway 
for opening or closing said controlled passage- 
way upon manual rotation of said closure 
means. 

5 

6. A dispensing mixer, as defined in claim 2, 
wherein said piston means comprises a piston 
head and a fixed number of pistons extending 
from the head, corresponding to the number of 
storage compartments. w 
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